Using yeast to study resistance to topoisomerase II-targeting drugs.
We have developed a system utilizing the yeast Saccharomyces cerevisiae to probe the mechanism of action of anti-topoisomerase II drugs. This system has enabled us to dissect the mechanism of action of these agents. By inducing the overexpression of yeast topoisomerase II or by reducing the level of activity using temperature-sensitive mutations in topoisomerase II, we have demonstrated that conversion of topoisomerase II to a cellular poison plays a critical role in cell killing. We have also constructed other mutations in the yeast TOP2 gene that are resistant to etoposide and amsacrine and determined the DNA sequences for several of the drug-resistant alleles. The mutations that confer drug resistance map to several regions of the TOP2 gene. A mutation of particular interest changes Ser741 to Trp. This mutation results in hypersensitivity to etoposide but does not alter sensitivity to other agents such as mAMSA. We suggest that this mutation defines a site on the TOP2 protein that is involved in drug:protein interactions.